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The EROHOUSE fimishes for prtericr walls snd Foofs are aveilable
g5 follows:

Evterior wall firithes (see attached photogrephic prints)
= cementitious pairt coating

- modified stucco

- architectural aggregata

= Srick af any type and patitern, multlple® colours

- gtone of any patiern, multiple cColours

= block of any pattern, muitipie colours

2. Roots
mraer Eile Flﬁt:i""r'- o+ -_:I.'p::a'. roaf tile colours of
low profiles
- e i.‘r'ill'lgl-ﬁ textiurad F-l'l"i#""lﬁ .

- asphalt shingle patterns

re  ELUROHOUEE buildings can be of ome o w2 storey canstructicn
with the bulldings housing either one or two famiiies: Typical out-
gide dimensions and floor sreas zred

= T.5m 5 1&.40m = 108.58m®
= T 50 o 12.00m = 90.438T
= T, 5mn = 10.680m = Hl.45m*
= T.34m ¥ RosOm = T2, 38m7
= 7. 80m x 7.20m = 54.24m2

he costs to implement the EUROEDOUSE grogramme are as followe:r

i
=

Devel spment of constriuction documsnts, SFRC  CBd  &0G, 00D
panel manufacturing plant documents, testing

of EPRC panels; construckion snd testing of

prototyee butlding.

. EFFRC panel glant Ehe 2,314,180

L« Equipment CDE 1,008,180
2 Plant buiiding CD% Ly 302, 0
3, Land for plant not inctuded
5 onmual plant lLabour costs Cos 1,988,000

The plant building hes & heated floor area of 2,180 Mm@ ang an
unheated fioor &rea OF Ja0 m® 4or storsge of various réw materials,
The minimum tnaide clear height of the buildings should not be less
than &.00 =, With a yard storsge ares of sboyt 3,000 m® the total
gite area should not be Less than 10,000 m®,

Using tne low #nd of Cenadian Cafstruction costs a Finished
EURDHGUEE Building can be sanufactursd and erected at &n own fin-
ished buildimg ecoskt of abowt CD% 200/43 o CO& (B, &0/41t®, Costs
will vary somewxhat from this +igure depending upon type of heating
ByRTEM and extent o plunging fintures and kitchan
cabinets/cuphbards grovided.

S —
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3= Carried out feasibility studies on repairs to bridges, developed
novel conskruction methods for bridges, developed a novel reinforced
concrete ring type shestinmg eystem fov a 110 fr, dismeter by 100 fr,
CEEp excavation,

B Consultant on reinforcemunt of existing deterlorated buildinge for
private clients and City of Toronto Housing Department,

1 Dusigned a People Mover Eystem for the Toronto Metro Zoo under a
Contractors Fropogal Csll System = We were not the suecespful
proponante.

8 Congultant to Claude Feor Limited, on g 310 willion mederailzation
programme of Advertising Rillboards,

) Special consultant to Depasriment of Metional Defence on the LEIE
atudy.

19, Consultant Lo international nts on rehabilitation of structures .

clie
end buildings. BSome of Lhe clients over the past 10 years have heen: |

| . Varamae Construction Co., Toronto, Canada

2. Carcelex Inc., Montreal, Canada

i. Groundstar Systemsg LLd,, Wisnipeg, Canada

4., Blakesles Prestross Imec,, Branford, Comnecticut, USA
|

E

. IThe Lersen Company, Tuscon, Arizona, UBA
+ Tenneseee Gas Pipeline Co., Wouston, Tewxas, USA
; Faxe Kalk, Copenhagen, Depmark
i, Scebilator AB (Part of Shanska Group), Danderyd, Sweden
7. Woellner-¥ecke, Ludwigehafen, West Germany
1. Dow Chemical Eurcpe E.A., Horgen, Switzerland
11. Abdullah B. Al- i2fg & Bone Co.,; Dammam, Bsudi Arsbis
1. Bochtief (Jedde irport pro;ect), Jeddah, Gsuvdi Aradia
13, Andrew & Boulle, Durban, South Africa
14, The Structural Waterptoofing Co.Pvi.ltd., Calcettr, Indias
13, Ruth Engineering Trading Inc,, Taipei, Taiwen

ks Preparation of Rusiness Tlans for

ILEET Group, Tallimn; Eélonia
gtonian Cement Worke, Tellinn, Estomia.

1.

ha
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FILE Ni: EBMARTL\CHL\PANEL\BPLEXELM, DOC 1.1
EREATED: 1%91=08-30
REVISED: 1992-02-04

EXECUT IVE FIEEMEHY

The EURCHOUVEE building aystem conceived by Cardba Holdings Lid
(CHLY meecs all the prisary criterisa of & Rome, By applving the
Bysteme Byilding epproech to the planfilng, menufacturing and coin-

gtruztion process and by integrating a nurber ¥ novel, proven
Bullzing technelogles CHL hes developed a n=arly melntenance free;
Pigh Quality, low cost réezicential bSuilding systes with polyser
megl<ied Ekpel Fibre Rginforced Concrete/Open Web Bhest Matal Joist
comooslte paneis (BFRC panels! as the backbone of the system,

The sxperiehce jained froa from caonstruction of several re=idential
and compmercial bulldings during the pest few vears In the Metre-
politan Toronto area using @ precursgr te the EFRC panel 'see at-
tached photographic prints) indicated that considerable improve-
ments can e mice by & number of esglficetions and by irtroducticon
cf b onew Jow coet glase foam insulation technalagy.

The EURDMOUSE <zan be sdapted to the housing reguiremants of any

culture 2= the +inishes and Ficor layouts can be changed witheut
isgaceing the final cost of the house,

[he followang synnarizes some of the pore (sporfant paraseters of
she Euraohouse.

Capacity of Plank:

. Me, of SFRC parels/dey b
2. No. of Z-storey heuses of 100 #% floor area/day .
5. do. of 100 0% floor ares living units/day 4
Lost Summaryi Ares Unit Total
Cost Cock
m= %/ m= E ]
i, Heated plant bulidings 2 L&t 550 1 186,000
=: Wnhestes plant bulldings 380 150 =4, 00
* Yard Storage S RG0 20 a1 T
TATAL BUILDING GOET P 303, 0l
TOTAL EQUIPMENT CDET L. 007, 160
%. Fecommended siie ares Edh 0
S Estimeted own cost of finished bullding including € 200/m=

Encavallon works, founcaticns, drainage piping,

building structure, exterior finishes and roofing,

windows and doors, partitions, finishes, #flooring,

Fitchen cabinets, plusbing and plumbirg #ixtures,

electical system and fistures, heating/cooling.

4y Laborr rates bEsd in cowt estimatesn

-plart lakor B8 ko 10,00 $/hr
-fimid labor 8. 00 ta 12.00 %/ W

1
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EUBLLGAILONS
l L]

peliverad numergus public lectures Eo professional groups in the
field of Systems Approach snd Value Engineering.

- Delivered numerpus public lectures to professlonal groups on FRC and
FRC technology.

3. "FRCY=B0 - 4 Proven Barrier Coating"
by E, Karuks and K.G. Tamberg
Hefra=CGaz B4
Hovember 26 = December 5, 1984, Moscow, USSR

b, "Properties of Polymer and Fly Aeh Modified Cementitious Materials!
by Erge Karuks and Timothy Hayes
Eeventh Internationzl Ash Utilizaokion Eymposima
March 4=7, 1983, Orlando; Florida, U.S.A.

5 "Polymer Modified Cementiticus Composites ss Thin Costinge and
Overlays."
by Ergo Karuks
SBecond International Collequium on Comcrete in Developing Countries,
January 3-8, 1968, Bombay, India.

b s "Cementitiobs Barrier Coatinge for Fipelinea”
by E.Boruks and E.G.Tamberg
Gorrosion 90, Kational Associasticn of Corrosion Emginesps (MNACE)
Conf arence.
April 23-27, 1990, Lzs Veges, Nevada, USA.

PLARMING

- [ Hember of the Core Ares Tesk Force, A clitizema' Advisory Committee on
the Planning of the Toronte Core Area. (1973«1875).

ENGINEERING

1. Consultant and Adviser to the City of Toronto Building Departwent on
the approval of plans and epecifications for high rise belldings from
1963 eo 1946,

3 Designer of high rise office and apattment bulldings, shopping
contras,; food stores, children's camps end ski lodges,

3. Desipgner of elevated wstertanks, large diemeter storapge N,
underground oil sterage tanke, heat exchangers for Glace Bay Heavy
Water Plant and nuclear reactor for Atomic Enevgy in Teiwan,

b,

Designar of structures and equipment for the Faper and Kining

Industyy, Grain Storage and Shipping Pacilities at Sorel, Quebec,
Telacommunication Towers For CRC.
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Development of polymer wmodified Eabric and fibre reinforced
cementitious marerial syetem for

a, Waterproofing

b Goncrete Repairs
e. Agbestos Encapsulation
iy Stucco

B, Concrete Coating and

]

maling

Davelopment of polymer modified fibre rwinforced cemencitious
matorial system for

Ea Corvogion protecticn of ductile steel pipe.
b. fBarrier coating toc mechanically protect Fusion Bonded Epoxy
corcesion protective coating on steel pipe,

e« Exterlot building panels,
Development of polymer modified cementiticus material aystem for

B Corrosion protection of steel surfaces,
b, Prestressed Concrete Cylinder Pipe (PCCP), AWWA C301.

Development of coating technolopy Eo protect jute fibres sgainst
water altback and robting.

Concretbe, masonry end asphalt sealers.
Development of two low cost housing concepts.
3teel Fiber Beinforced conor-ie products:

Concreie pavera and &
Privacy Fence pi }
Sgund Barrier panals
Street and garden furnitura
Precaat tunnel liner

Cenal liner.

Building peanels.

.
128

= = a
il
L

= OFme @ g3
-

Elaatomarie Roof Mastie,

Extarior finlshes fop concvrate surfacec.

Exterior Loadbearing Beilding Panel with thin ftesl Fiber Reinforced
Concrete (8FRC) facing and Foan Concrete/Sheet Matal Stud ribe with
over 10 diflerent basic types of Einishes.

Foam concrEbE.

Carbon Fiber Reinfocced composibes.

e ,_.dllllllllIlllllllllllllllllllllllIIllIIlllIlIllIIlIllIIIIlIIlIIIIIIIIIIlllllllllllllllllllllllJ



T Asggclatlon of Professionsl Engineers of the Province of Ontario,

B. Congsulting Enginesrs Divieion, The Association of Professional
Engineers of the Provines of Ontaries,

- Asgociation of Conmsulting Engineers of COanede.

10, Asgvciation of Estonisn Buginoers, Corresdponding Member,

RESEARCH

ls Development of Flood Flow Formulas for Southern Onterio Btreasms.

1. Ine Problem of Shear in Reinforeed Concrete for the late Br, G.N.J
Eani,

3. Effect of Surface Depesits on the bond strength of deformed bavs in
Reinforced Concrate,

by Clessification of Construction Materials,

. 8 Pilot Studles on Floating Structures.

5. dystems Approach te the Design Process,

7 Folymer modified unreinforced cementitious materisls,

8. Polymer mooilied fibre reinforeced cementitious materianl system,

o, Jute Fiber Reinforced cementitiouvs {JRC) materials.
[Bot suceessful),

i0. Steal Fiber Reinforced concrete (SFRC) products,

11. Polymer modified £ly ssh - cement materials,

RESEARCH_AD_DEYELOPMENT

ia Design of an ETP:Ln] Antennas sttached to a4 helicopter for the

meanurement of ice thickmess with Professor Iizuka, Depariment of
Electrical Engineering, Univereity of Toronto,

2, Development of & bus "=lter prototype for the City of Winnipeg.

3. Development of a én Housing, medium riee, high density housing

conéept with architect Peter Beains of Toronto.

G4 Déevelopwent of the Srwgr Grinder.




Frofggalonal Enploger,

Consulting Engineer.

ay

YRC Composites Limited

Manufacturer of Fibre Reinforced
Cement (FRC); concrete repair and
waterproofing materials, Pipe
coatings, Marine costing, Cncap-
gulants, Sealers, Steel Fiber
Beinforced concrete,

Develaps FRC and JRC technolagy.
Established: Hay 19735,

Tapecrete Limited

Mistributor of FAC technology In
Cangda and in some states in USA.
Established: May 1973.

Gerneral Comminuticn Inc.

Manufacturer 'of che Szego MIL1
ard Elender.

Develops grinding technology
using the Bzago Mill.
Established: Auguet 1975,

Caruba Holdings Limiced

Quner of CHL Elastomeric Hoof
Mastic, CHL and FRC Jealers,
SFRC Panel and Low Cost Housing
technelogies,

Hanufactures elastomeric roof mastic,
seoler and other construction related
material techrologies and products.

Eatablishad: June 1&B82.
Incorporated: March 1985,

TCL Polyeom Internatirnal Ine,

Licenses modular SFRC building panel
technologies under license from CHL

ASTEY Imternebtional Ine

Cuns and develops carbon fiber
reinforeed composite material
technologies and products,

Pregident and Chief
Exgcutive oflicar
Diractor

International Marketing
Haznager

~ President and CGhieE

Exgcutive officer
Director

Direstor

Fresident and Chief
Executive nfficer
Director

Dirporor

= Oirector
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APFENDIX "A"

REJUME_DF_ERGD_EARUES

Hay 1990

Born in Estonie, September 21, L1931,
i Gountries of Resideneca:

1931 = 1944 Estonia
1944 = 1052 Bwodan

1952 - Caneda .

i I Cangdian Citlzen since 1957,

da Languages:

English, Estonisn, Swedish, German.

EDUCATION
L 952 = 1956 B.5.5¢. University of Toromto.
= 1981 M.A.Be, Univereity of Teranto,
- 1872 Fh.D University of Toronto (see mote 1)
2. Graduste BStudies = structurel engineering sublects, applied

elasticity, statistics, sdvanced mathesatics, foundation engineering,
hydrology, transportétion engineering, and geometric hiphway design.

3, Completed all the reguiremente [or the degree of Ph.D. in
Enginescing. The departmentsl orsl was sdjourned in 1972 due to &
difference of opioion with the examining commitima.

Poctorsl thesis: “"Floor alabe in buildings wsing tha Core-Hull
structural concept and & thearetical analysis of reerangular nlates

with concentric rectangular openinge simply sepported along extericr
and interiocr boundaries",

ACADEMIC CAREER
l, Mewher of the 5taff of the Faculty of Applied Science and Engineering
at the University of Torouto frowm 1961 to 1973, !
. demoer of the Stulf ol the Faculty of Architecture, Lendscape
Architecture and Town Planning at the University of Toronto from 1962
te 1970.
s Lecturing in the School of Architecture, University of Toronto, 2

hours per week, 1975 - 1377.
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COSTING OF HOUSING SYETEM

SUMMARY OF CONSTRUCTION COETS

Extavation, backfilling, landscaping Cos

Drainags and water piping

A/C foundations and =lap on grade
SFRC panels

Imstallation of GFRC panels
Wiridow and Doors, skterior wallsg
Imstellation cost only

[mtericr partition wall atuds
Dirywall

Interior doars

Indoor painting

Flaering

Carpentry, kitchen afd washrooa cabinets

» Heating/coooling system

Electrical wmervice

Electrical wiring, bones, switches

Electrical fintures

Flumbing

Plusbiing fixtures, washbasins, teilet, bathtub
EhoWRr

TOTHL COET

Total +loor ares of 2 storey bullding: o@
Total cost/p® of 2 storey Floor arear COS/m®
CCs/+¢=

Cost of Building enclosure materisls without
drywall finish
Cost of enclosuere as % of totai cO%t

i Land and site development ang servicing COsts
ot included.

The development of constructlicn documents, BFRE
pansl manufacturing plant documents, testing of
BFRC panels, congbruction and testing of 2 prate-
tvpe building are also not included, Faor
conntructicn of & totel of 10,000 residential
bulldings this coat incluging firancing charges

2 128 over 4 three vear periocd wi.ll asount to

UsS% 83 per buildings.

3&0
144
1,301
21,875
BIS
T80
£37
1,233
&00
552
2,820
1,000
&, 00D
B
1,2ul

|, 200
L, 000
41,8451
217,14
152, 6%
17.91
21,557

bh R g
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FEATURES AND BEWEFITE (F EURCHOUSE

frchitectural solutions can B8 easily sdopted to local culture
end architectural tastes.

Meets 211 primary criteria of a home; provides physical safety
gng confortebls interior spaces on a long term basis,

High quality.

LOW CORT,

Very low maintenance cost; maintenance reguired only for
breakable itess like windows, corrcdable items like plping ana
items that sufter 4from wear l1EKE NMealting system.

A1l meterials used are environsentally safe and stable; do not
create health hazards for workmen or residents, do not produce
tosiic gases or ligulds during Fires.

Uses Systems Bullding approsch to implerentation oF projects.
All components that benefit from repetitive operations are
presanufactured or prefabricated or included in atker plant

manufactured componente

Roof tinishes lend to cellection of raln water.
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= Waterprooct and thersal shock resistant facing and finisnes.
o detericration under varlable inclement weather conditions,
¥:.3. Fain, tresece and thew cycles and large temperature
variations have no sffect,

= No Ehermsl bridges.
Feduces heat loss and eliminetes cold spots.

- High degree of thermal insulztion,
Feduces heating coets; speces close ta the eubterior wall are
comfortable,

~ No condensation of water vapour within or on the surtace of the
panels.
The continuvcus clocsed cell $foam glass insulation does not permit
vagour transsission through the exterior well and roof elaments.

= Non=combustible materiale throughout.
During fire no toxic gases produced, inaulation is not consumed
during moderate fires and the fecind coes not fall off as with
"Drywit" and other wimilar light weight panel systems that uae
eauily combustible insulaticns ipalvurethane foam, styrocfoan).

- Electrical conduits and outiets, water and drainage pipes 1o-
cated wikth gage wWithin the panel.
A feature not available in most extericr wall panels,

= Rigld panel.
Improves the performance of the structurs: The interconnected
panels pravide a very rigid, three dimensional bax structure.

- Woise control
The heavy exterlior feacing materials of the SFRC panels prevent
impact nodiss creation by rain droplets and hail stones. A most
annoying problem with light weight roofing sateriales such as
stewt metal,cement—asbestos, other cementitious and plastic
sheets.
The hard exterior surfgcas g4 the Eurchouses reflect smoet of the
noiee present in the urban environment leaving little sound o
be transmitted through the pansl. The foam or sineral wosl type
irsulation will further filter out most of the noise abscrbed
by the panel. The Eurphouss provides & guist Rome environsent,




3.5

Following exterior wall finishes sre available:

acid washed concreie with clear sealer)

offwnite {beige or gray tones) pulymer modified cementlitious
caating;

of fuhite (beige or gray tones) polymer modified cesantitious
stuceco;

architectural aggregate, different minerals with variable colour
and texture patierns

brick of standard brick colours of #ny typical brick pattern;
stone of any pattern reflecting particular natural stone #ith &
Limited miumber of selecked colours of uniéorm tone (no tone
variation possiblel}

Block ahapes of plain or designed patterns with or without re-
liefs of a limited number of selected colours.

]

i

Following regfing finishes ére svailable:

rocf tile patterns of typical roof tile colours and of low pro-
filesy

- wood shingle testured patterns of soms seleckt colours]

asphalt shingle patkterns of sofe select colours.

Ladl

5 FEATURES AND BENEFITS OF THE SFRE FAMEL

]

Long maintenance-froe life,

Frecast cohcrete panels have this feature Dut are more expen=-
sive, have limited architectural finishes and have very low Insu=
lation valuee.

Low cost, high gquality product,
For cost comparison with ceepetitive products, ses table under
MARKET TNG

= Light meight.
Lowsr bransportetion and erection coste; smalier crenes reguired
for erection.

| Easy to @reck under adverse weather conditians.
Improves construction schedules; can be installed under moder-
ately poor weather condifions; coskt savings achieved by sarlier
completion.

Building enclosed guickly,
Releasnes construction funding warlieér) allows to proceed with in-
ternal finighes earliar.

High Impact reslstance

Lepze damage and repairs.

Meets one of the fundamentsl reguirements for o homa, it provides
phyiical wafety to the inhabitants. Many competing bullding sys-
tems do not mest this reguirament.
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= 180 mm of clcasd cell #pam glass insulation of &0 to 70 kg/m®
density manufactured, placed and cured at the EFRC pane] plant
using patented technolegy. The insulaticn aloo acts a8 B com-
plete vapour berrisr. RIternatively baty type; friction it mir=
gral wool ineulaticn sey be used. In this case & 10 mm water
wapour ventilatien space shall be inceorporated between the inside
t¥ace of the EFRC panel and the irsulationg

= & to 182 mm thick drywall {gypsur board))
- tnterior wall finishes,

The Eurchouse compeny sugpiies the SFRC suterior wall panels com-
plete with a&rchitectural finishes;, insulation, window and door
sramesj  the BFREC root panels complete with long lasting weterproof
raafing +inisheEs and insulation; the BFRC floor panels with a
snooth, waterproof concrete floor surface; light weight sheet
metal /structural stepl rod open web joist type interior loadbeasring
wall +rame #ssemblies. The drywall shests are inatalled at the site
ko eliminate joint problems and ko provide 2z continupus uniforem in=
tarior Wall surface.

The BFRC parels are manufactursd to close tolerances in the plant,
Formwork allows production of esterlor wall panels of 1.6 @ length
ang height varying from d.4 @ to 4.3 m, roof panelas of 5.0 n length
arg  2.% m width and flocor penels of J.& m Length and 2.4 & width.
The SFRC panels are of light weight and a small mcbile crane with a
madest 1 ton load capacity can be used for loading, wunloading and
ingtalling of panels: For comparison & § ton mobile creme would be
reguired +or imstallation of 123 mm thick i{a practical minmimum
thicknass) procast concrete panels. GSee Table below for of weighta
EFRC panels and precast corcrete panels.

Fanel Eype Fanel weight
BFEC panel Precast cont, panel
kgim2 kg kg/m® kg
Sealm ¢ 2,400 sxuterior wall T &0 et [+ R B
4.255 ¥ 2,408 rood TH 714 a0 F, 0e0
S 00m ¥ 2.40m +loor &0 Eil aon 2,588

The EFRC exterior hasement wall panels and intericr basement load
besring frames are anchored to the foundations and the BFRC  floor
panels, Lthe extericor wall panels and the roof panels sre intercon-
nected with figld bolted connections to form a rigid three dimen-
mignal box structure with @ wvery high resistance to lateral snow,;
wWind and esrthguake Ioads.

The erectad building is enclosed and mede weather resistant By
caviking the Joints and inetalling the windows and doors in  Eheir
correzponding frames,

o " b s e ™ e e T
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7. Bi1 joints in edterior wall and roof panels shall be caulked
to render the loints weterproos. Caulking colouwr shal! match
the colow of the finiches.

8. Installation of heasting system of type commonly used in local
area or of & new innovative but proven type.

Y. Installation of sheet metal /open web joist type or sheet metal
etud or wood stud partition wall trames.

10, Imstallation of prefebricated electrical condul®; plumbBing,
drainage ard vent pipe asssmolies, light fixture bouee, wall
putists and light awitchee in rewly installed pearkition walle,

11, The interior surfaces of extericr walls, ceilings and partition
Walles whall be finished with drywall or gypsus board panels,
taped and painted,

12 Showsr =tall and bathroaom walls and floors shall be finished
with waterproof Tapecrete coatings.

13, Installation of bathroom fistures and cupboards and cabirets.

14. Installation of kitchen sink; cupboards and cablnets.

3.2 JERG PANEL

The SFAC exterior wall, roof and floor parels are the key compo=
nents of the Eurohouss syetem. They are designed uJsing several
provan high=tech (used tn cther products for more than B years) and
cstanderd huilding mesterial fechnologies. The high=tech tarh=
relagiss ara sither of propristary nature or under patent pro-
tection,

Starting with the esxterior surface, the BFRC panal when in place
consinte of the following compunents (see attached dwg's C-EH-AL0L
ta C-EH-Rlogh:

= proprietary, waterproof, mseather and Lmpact reslstant architec-
tural finishes|

= proprietary 20 mm thick, high strength and impact resistant,
steel fiber reinforced polymer modified concrete (SFRC) facing
panal

= proprigtary shest satal /stesl rod open wek joist frame. The open
web Jolsts are cast into the SFRC +acimg panel and are firmly
cannected to the pansl by load transfer anchors. The imbedment
i structural stesl rofd cpen webs in the insulation material
eliminates thereal bridging;
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The Eurchouse housing syetea coneimts gf:

1. Factory assembled plastic or other locally available low cost
drainage pipe ready for site ipataliation onts & sand Bed in
pregared pipe trenches,

2. Cagt in mitd reinforced coancrete bDesement slab that includes
rtrip footings of 150 am depth and 200 mm width to suikte the
gstericr and intericr load bearing wall geometries, & V5 an
thick wire mesh reinforced concrete #floor slab and anchors for
ipad bearing wall panels and 4rames.

(]
.

Frofabricateo exterior load bearing SFRC basement wall panels
and interior lpad bearing open web typs stud frases.

The s<terior basement wall panels shall be complete with foanm
gla=ms or foam cement or mineral wool insulation and basemant
Window framnes.

The portion of exterior baserent wall that is exposed and 200na
below the exposure line shall be prefinished to suite the gen-
eral architectural finishes of the building. Se= list of
grchitectural finishas.

All electrical conduits, wall cutlet bones, light ewitch and
fisture boxes will be installed.

4. Fretabricataeg BFRC ground floor slaba with & smooth concrete
finiwh,
All electrical conduits and
fixture boves will be inetailed.
All plumbing pipes and fittirgs Will be inetalied.
All heating system ducting will be installed.

n

v Prefabricated exterior load-bearing SFRC wall paneles and
interior load bearing ocpen waeb Ltype stud frames.
The enterior wall panels shall be complete with foam giesss or
foam cemnent or aineral wool insulation, selected architectural
finlshes, window and door frames. Bee list of architectural
finishes.
All electrical conduite, wall ocutlet boxes, light switch ang
finture boves will be installed.
Rll1 plusbing piped and #ittingw will be installed in tnterior
load bearing wall frames,
All heating system ducting will be inmstalled in interior load
bearing wall frases.

&, Prefabriceted waterproof EFRC roof panels (Mo rFoocfing reguired)
complete with & low profile tile leook extprior finish and foam
glass or foan cenenk or mineral weool insulation, Limited colour
selections are avallable for ezterior finizhes, Bee list of
rocfing finiszhes,

All mlectrical concuits, light switch and
fixture boies will pe Installed.
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5. [DESCRIFTION OF HOUSING SYSTEM
3.1 EUROSOUSE

The Eurshcuss meeate all khe fundamental reguirements of & homer
provides physical safety to inmsbitants and reliable, lornglasting
protection against the outdoor environment and forces of neturs, It
should te noted that many competing light weight panelized or =mite
constructed building systeme do rot meet the physical eafety re-
guirasent, their exterior wall pansls can be fLranspierced with
littie effort using simple tools.

Verious desirable technigques and features have been cosbined for
the $irst time inte a low cost housing systems The Eurchouse meets
all the sxacting reguirements of the present bullding industry.

The Ewrchouse is manufactured and built following *Systess Build-
ing* principles using 1.20 m as the basic building module. ALl Ehe
componetts that benefit {ram repetitive operaticne are
presanufacturad or prefabricated in & manufacturing plant and de=
liversd to =ite reacy for asseably. Sourcing of components and ma=
tertale from outside suppliers and all site operations are closely
toordinsted with inhouse manufecturing cperations so that minisue
gtock levels sre mainteined to reduce financing coats., The =ite in-
stallation is organized so that the foundatione will be ready three
daye after preparation of the site. The bullding will be enclosed
in gneg day, heated the 4ollowing day ready for installation of the
slectrical and plumbing systems and drywalling and finishing of in-
terior surfaces on the third day and lnstallation of bathreem and
kitchen fixtures, cupboards and cabinets on the forth day. The ln-
stallation crews will move <“rom building te builging In an
organized manner. Each crew and operation =o organized that one
full working day will be spent per houss.

Eurchouse buildings can be supplied with following ficor arsos, ei-
Eher ag & one or a two sterey building with or without a #full base-
ment:

Table showing typlcal building areas for one floor.

Ineludes suterlor walls Inside exterior walls

T34 w 19,490 = 10H.50 m2 Tolea g 14,02 = 100,78 o
7.54 % 12,00 = 490,48 n= T.lé x 11.62 = BYN.2¢ =
PeS4wm 10,80 = Bl. A3 @® V. .lé x 10,42 = T4,.b1 n®
Tedd ¢ F.80 = 70.38 0@ Tl6yx %22 = 8802 m
T4 xw 720 4.2 e 7F,l&6x &.B2 = 43.83 =
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By #ollowing Bystems Bulding concepts and integrating several es-
tablished technologies, Caruba Holdings Ltd, (CHL) has developed
2 low comt yet architecturally pleasing and efficient residential
butlding system. The CHL Low Cozt Housing System meets all the pri-
méry criteria of & hooe and has eliminated the sbove stated defi-
ciencies,

In the CHL Low Coat Housing Eystem; the Eurchouss; all bullding
components that benefit from repetitive operations are pre-
manufactured or prefabricsted in & manufacturing plant and deliv-
gred to the site resdy for amseckly. The Eurchouse consiskts of su-
perior exterior wall and roof building panels, the SFRC Fanels,
available in & wide variety of long lasting architectural #in-
ishes, SFRAC load bearing flogr psnels and pretabricatad light
weight loadbsaring interior wall frames. The SFRC Fanel is the
backpone 4¢ the Eurohouse bdilding symten,

The SFRC Panel is a high quality product with installed cost ang
technical performance advantages over competitive products.

These desirablie features are present For the first tiee in the
gane panel. Moreovar it mests all the esacking reguiramentz of
the present building industry. &11 architect=s, =specification
writere and enginesrs who Nave been shown the SFRC Fanel have
recelved the product with great enthusiasm,

Trial residential and commerclial grojects in the Hetropoliten
Torontt area have alresady been carried out to establish the viabil-
ity of the SFRC Panel. Experience gained from theze projects indi-
cated that by introducing several simple modifications the ESFRC
Fanel c&an be sade such more cost effective. CHL has subzeguently
ohtained rights to 4 new, insxpensive and novel foam glass tech-
noloay  for integrated hest insulation and vapour barrier #for the
BFRC Fanel.

The Eurghouss Lok cost howsing system is cdescribed (n detail in
section 3, Section § deals with costing of the Eurohouse.

Ma market informaticn has besn provided as the residential housing
demand la 30 huge in svery country, particularly in the develoging
casntries, dua to the rapid growth of the werld population and the

| rapid wrbanization of the population. The world polpulation 1w de-
veloping as $olloWs:

year 1984 - 5.0 billion
vear Z000 = &4 billion
wvear 2025 - B,5 Billlon

| T This wunprecedented growth of 3.5 billion people in one produckive
lifetime meanz that in & very short span we have ko add a5  muich
residential living space ag was built by all manklind upto 1760°s.
With pumbers like these there iz no neesd to carry out  market
studies. It is (mportant teo develope a high quality, law cost
residential buildinmg svatem and get on with the Jeb.

e
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2. INTRODLCTION

A Building that functions &8 & home must mest the f0llpwing prisary
criterial

i« protect bhe intericr =pacte on long term basis 4rom the atmo-
apheric and other natural forces (low and high air tem-
peraturss, rain, snowW, groundw=ater, wind; earthguakes, ete.l,

Z. provide phyvsical safety to the residenks ‘break and enter
eafety, animal atbtack, eic.!,;

3. provide a s=8nge of comfortk,

A large number of building panel technologiss and low, medium and
high cost housing systens edist on the international market for the
construction of residential buildings. They are based on

precast concrete panel.

stressed skin wood panel,

medium weight concrete block or pansl,

cementitious fibre reinforced thin stressed skin

light geuge cold formed sheet stesel stud panel,

flexible sxterior reinforced coating finished polyurekhane or
pther plastic foam irsulated seta] stud pansl,

&, some other proprietary systes

o2 o B3 s

i |

technalegles:, ALl thess systems suffer from & combinstion of a few

or  pany major deficiencies and some do not even meet the primary
eritaria of a hana.

The major deficiencies can be itesired a6 follows:

1o partial svstematization of the bullding, not following systems
building concepts, leads to long construction time at site,

£s pobr impact and penetratlion resistance; does not meet the
primary physical safety criterta of the housas,

3. limited choice = poor quality of exterior finishes,

4, site applied exterior finishes and rocfing meterials,;

5. lack of insulation leading to high neating cost and uncomfert-
able conditions during hot summer months,

&, uge of foam insulation and ather man made materials that dur-
ing a4 flre produce toxic gases,

7+ poor sound imsulation, exterior noise readily transmitied
into the interlor space;

8. heavy meight (high transporteticon ceste and use of hesyy sike
installation eguipnent],

T FeRguire freguent end ongoing maitenance te pressrve Lthe
witarior appoarance and the quality of interior space (i4 not
maintained will convert guickly to slum charscter).




Excavated ares.

R/C strip footings &nd slab on grade.
Exterior SFRC insulated wall panel.
Interior load bearing wall frame.
SFRC floor panel.

SFRC Insulated roof panel.

12 mr drywall,
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